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Description 

This invention relates to novel sucrose derivatives, the cyclic 4,6-orthoesters of sucrose, and in 
particular to a process for the preparation of sucrose 6-esters using the 4,6-orthoesters as starting materials. 
5 Sucrose 6-esters are key intermediates in one process for the preparation of sucralose, a high intensity 
sweetener having a sweetness several hundred times that of sucrose (British Patent specification 
No.1543167). 

The preparation of sucralose involves the introduction of chlorine atoms into the 1 - and 6'-positions (i.e. 
the displacement of two of the three primary hydroxy groups) and at the 4- position (i.e. the displacement of 
70 a secondary hydroxy group). The third primary hydroxy group, at the 6- position, must remain unaffected. 

One important route to sucralose involves the preparation of 2,3,6,3',4-penta-O-acetyl sucrose, in which 
the three hydroxy groups to be reacted are unprotected, while all the remaining hydroxy groups are 
protected. (See, for example. U.S. 4362869 or EP 31 651 B). 

Selectively protecting the five positions not to be chlorinated, while exposing the three positions to be 
75 chlorinated, provides a number of technical difficulties. An alternative approach is to prepare a sucrose 6- 
ester which can, under appropriate conditions, be selectively chlorinated in the 4, 1' and 6' positions. A 
method of preparing sucrose 6 esters, and their conversion into sucralose is disclosed in GB-B-2079749. 
However, this process produces a mixture of acylated sucrose derivatives with substituents at one or more 
of the primary positions, but with the major proportion of 6-monoacylated sucrose. This is an attractive route 
so to sucralose, but there is a need for a more selective method of producing sucrose 6-esters. 

The present invention is based on the discovery that a novel range of sucrose derivatives can be 
readily obtained and that these derivatives, the 4,6-orthoesters, can be hydrolysed to give a mixture of 
sucrose 4- and 6-esters which can be simply isomerized to provide a high yield of 6-ester and the virtual 
absence of 4- ester. 

25 Cyclic orthoesters of carbohydrates have been reported. The best known of these are bicyclic 1,2- 
glycopyranosyi derivatives which may be prepared from glycosyl halides and have been used as 
intermediates in the synthesis of disaccharides (Kochetkov & Bochkov in Methods in Carbohydrate 
Chemistry, VI, Academic Press New York and London 1972 p 480). Orthoesters at other positions are less 
well known, but Ferrier and Collins (in Monosaccharide Chemistry, Penguin Books, Harmondsworth, 

30 Middlesex 1972 p 196) mentioned that they may be prepared by the acid catalysed reactions of suitable 
carbohydrate diets and trialky! orthoesters. ft has now been found that the reaction of trialkyl orthoesters 
under acid catalysis with sucrose itself, surprisingly gives a 4,6-orthoester in the absence of other isomers 
and in good yield. These 4,6-orthoesters of sucrose are novel compounds. 

The novel sucrose derivatives of use in the present invention are sucrose alkyl 4,6-orthoacyiates, 

36 namely compounds of the general formula 




so where R 1 represents an alkyl group, especially an alkyl group with 1-3 carbon atoms e.g. a methyl, ethyl or 
propyl group; and R 2 represents an alkyl or aryl group, preferably an alkyl group with 1-4 carbon atoms, 
e.g. a methyl, ethyl, propyl or butyl group, or a phenyl group. Particularly useful compound of the general 
formula I Include sucrose methyl 4,6-orthoacetate, sucrose ethyl 4,6-orthoacetate, sucrose methyl 4,6- 
orthobutyrate and sucrose methyl 4,6-orthobenzoate. These novel compounds represent one feature of the 

55 present invention. 

According to the present invention there is provided a process for the preparation of a sucrose 6- 
acylate comprising subjecting a sucrose alkyl 4,6-orthoacylate to mild aqueous acidic hydrolysis to provide 
a mixture of 4- and 6- monoesters of sucrose and then treating the ester mixture with a base to convert the 
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sucrose 4-ester into sucrose 6- ester. 

In particular, there is provided a process for the preparation of a sucrose ester of the general formula II 




75 

in which Ft 2 represents an alkyl or aryl group, by treatment of an orthoester of the general formula I 



20 



25 




30 

in which R 1 represents an afkyl group and R 2 is as defined for formula II, under mild aqueous acidic 
conditions followed by treatment with a base. 

The initial mildly acidic treatment can be effected in aqueous solution in the presence of a catalytic 

35 amount of an acid such as toluene p-sulphonic acid or hydrochloric acid. However, for preference, the 
reaction is carried out in solution in an inert polar organic solvent such as DMF or pyridine containing some 
water and an acid such as those mentioned above, or pyridine hydrochloride. The amount of water added 
should be an excess over that required theoretically, typically 3 to 10 molar equivalents based on the 
sucrose ester, e.g. 4 to 8 ME The acid should be sufficient to give a pH of about 5 to 6. The reaction 

40 proceeds effectively at ambient temperature. 

The reaction with a base, to isomerise the 4-ester to the 6-ester, can conveniently be effected in the 
same solution, simply by adding sufficient base to neutralise the add and to provide a small excess. 
TypicaJ bases of use include tertiary amines such as pyridine and its analogues and tertiary alkylamines 
such as t-butylamines. Again, the reaction proceeds at ambient temperature. 

45 An exception to the above is the case of the orthobenzoate, where cleavage requires more forcing 
conditions (i.e. a tower pH and a temperature above ambient). 

The method of the present invention provides an easy and selective route to sucrose 6- esters and, 
since these can be easily chlorinated, it also provides a simple direct route to sucralose itself. Thus, 
according to a further feature of the present invention there is provided a process for the preparation of 

so sucralose comprising reacting sucrose to prepare a sucrose 6-ester, reacting the sucrose 6-ester with a 
chlorinating agent capable of effecting selective chlorination at the 4-,1' and tf- positions, optionally 
peresterifying the sucralose 6-ester so formed and deesterifying the sucralose ester before or after the 
separation from the reaction mixture, and recovering sucralose, 

characterised in that the formation of the sucrose 6-ester is effected by cleaving a sucrose alkyl 4,8- 
55 orthoacylate under mildly acidic aqueous conditions followed by treatment with a base. 

The chlorination step can be effected using any of the suitable chlorinating systems, for example those 
disclosed in GB 2 079 749B, for example a reagent of the Vilsmeier type, i.e. an N,N-diaikyl- 
(chloromethaniminium) chloride; a triarylphosphine or triarylphosphite; or sulphuryl chloride. Another useful 
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chlorinating system is thionyl chloride in the presence of triphenyl phosphine oxide (see GB 2 182 039A).. 

The sucrose 4,6-orthoesters used as starting materials can be prepared selectively by the direct 
reaction of sucrose with a trialkyl orthoester in a suitable inert organic solvent such as dimethyl formamide 
or pyridine, in the presence of an acid catalyst The reaction is virtually complete within one hour at ambient 
5 temperature with only traces of sucrose and an intermediate component present. After neutralising (e.g. with 
a suitable ion exchange resin) and filtering, the product can be recovered as a clear colourless syrup by 
evaporation of the filtrate under vacuum. The relatively mild reaction conditions are not conducive to the 
formation of unwanted by-products. 

According to the present invention there is further provided a method for the preparation of sucrose 4,6- 
70 orthoesters by the reaction of sucrose with a trialkyl orthoester in the presence or an acid catalyst in an 
inert organic solvent or suspending agent 

The catalyst can be any strong acid and we have found it convenient to use p-toluene sulphonic acid, 
pyridinium chloride or tosylate or toluene sulphonic acid. 

The following Examples illustrate the invention. 

75 

Example 1 



20 Preparation of sucrose methyl 4,6-orthoacetate 

To a solution of sucrose (3.42 g) in dimethylformamide (27.5 ml) was added trimethyl orthoacetate (1.91 
ml; 1.5 ME) and a catalytic amount of p-toluene sulphonic acid (25 mg). After one hour at ambient 
temperature, tic (n-BuOH/EtOH/H 2 0, 5:3:2) showed virtually complete reaction to a new compound (Rf 0.62) 

25 with only traces of sucrose (Rf 0.40) and an intermediate component (Rf 0.54) present. The solution was 
then neutralised using Amberlite IRA93(OH~) ion exchange resin, filtered and the filtrate evaporated* in 
vacuo to a clear colourless syrup (4.0 g). A sample of this material was acetylated by the conventional 
method using acetic anhydride in pyridine. The % H NMR spectrum of the acetate was consistent with the 
structure. The mass spectrum of the hexaacetate was also consistent with the structure, giving M* -OCH 3 

30 = 619. 



Example 2 

Preparation of sucrose 6-acetate 

Sucrose methyl 4,6-orthoacetate (1 g) was dissolved in water (10 ml), solution pH 5. After one hour at 
ambient temperature tic (n-BuOH/EtOH/H20, 5:3:2) showed a major component at Rf 0.54 with only a trace 

40 of the orthoacetate (Rf 0.62) and a little sucrose (Rf 0.40) remaining. HPLC analysis of the solution after two 
hours showed, inter alia, major components with retention times of 3.46 (sucrose), 4.66 (sucrose 4-acetate) 
and 8.63 (sucrose ^acetate) in the approximate ratios 7:49:43. Pyridine (1 ml) was then added to the 
aqueous solution. Periodical HPLC analysis showed an increase in sucrose 6-acetate concentration with 
time and a decrease in sucrose 4-acetate. After 4 hours the ratios of sucrose: sucrose 4-acetate: sucrose 6- 

45 acetate were 11:3:85. The solution was then concentrated to dryness and the residue was dissolved in 
pyridine and evaporated in vacuo to a syrup to remove residual water. A solution of the syrup in pyridine 
(10 ml) was stored overnight over molecular sieve (4 A) in preparation for chlorination as described in 
Example 3. 

50 

Example 3 



Preparation of sucralose 

Thionyl chloride (1.52 ml, 8 ME) was added to a solution of triphenylphosphine oxide (2.17 g, 3 ME) in 
pyridine (8 ml). The solution was heated to 50* before adding the solution of sucrose 6-acetate in pyridine 
(about 1 g in 10 ml) from Example 2. The mixture was heated to 95* and held at this temperature for one 
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70 



25 



30 



35 



40 



45 



BO 



hour. The mixture was then acetylated in the conventional manner, using acetic anhydride in pyridine. Tic 
(diethyl ether/petrol 4:1) of the acetylated reaction mixture showed a major component corresponding to 
sucraiose pentaacetate, a trace of tetrachloro galactos ucrose tetraacetate and base line material. The 
sucraiose pentaacetate was separated by crystallisation, taken up in methanol and deacetyiated by 
treatment with sodium methoxide in the conventional manner to yield sucraiose (about 0.5 g). 



Example 4 



Preparation of sucrose methyl 4.6-orthobutyrate (characterised as the hexaacetate) 



A suspension of sucrose (10g) in pyridine (50 ml) was treated with trimethyl orthobutyrate (52 ml: 1.1 
ME) and pyridinium tosylate (500 mg) at 75* for 2.5 hours. The resulting solution was cooled to 30* and 
is acetic anhydride (35 ml) was added, allowing the temperature to rise to 60*. After 1 hour at 60*. the 
solution was cooled to room temperature and methanol (20 ml) was added. Trie solution was then 
concentrated to dryness, dissolved in ethyl acetate (50 ml), and evaporated onto silica gel (Merck 7734). 

Column chromatography, eluting with diethyl ether-petroleum ether 40-60* (2:1) gave the pure sucrose 
methyl 4,6,orthobutyrate hexaacetate (16.2 g, 82%) which was recrystallised from diethyl ether-petroleum 
20 ether (40-60* ) mp 84-85* ; [a] D + 55.2* (c 2.0, CHCfe) 
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H NMR (CDCl,). 



5 


6 ppio 










HZ 
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d 


1H 


H-l 


J 1.2 








5.44 


d 


1H 


H-3' 


J 3..4 






10 


S.38 


dd 


1H 


H-4' 


J 3'.4' 


. 5.7 / J 4< 


.5' 5 - 7 




5.37 


dd 


1H 


H-3 


J 2,3 


3,4 


9.9 


16 


4.82 


dd 


1H 


H-2 


J 1.2 


3.9/J 2#3 


10.0 




3.89 


dd 


1H 


H-4 


J 3.4 


9.9/J 4>5 


9.7 



3.83-4.33 multiplets 8H H-5. H-6(X2), H-l'(x2). H-5*. 

H-6' (X2) 



3.26 


s 


3H 


-OCH 3 


2.19 


s 


3H 


-OAC 


2.12 


s 


3H 


-OAc 


2.11 


s 


3H 


-OAC 


2.10 


s 


3H 


-OAc 


2.08 


s 


3H 


-OAc 


2.06 


s 


3H 


-OAC 


1.70 


m 


2H 


-£B 2 CH 2 CH 3 


1.40 


m 


2H 


- CH 2 %CH 3 


0.89 


t 


3H 


-CHjCHjfi^ 



El mass spectrum MW 678 

m/e 679 MH + 

647 MH + - MeOH 

so 

3 31 P^AC. & OBuG + OAc^ 
4 2 



66 By an analogous method, using the corresponding trialkyl ortnoesters, the following compounds were 
prepared: 
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Sucrose methyl 4 .6-orthoacetate hexaacetate r4,6- 0- 
(1-methoxYethYlidene) -sucrose hexaacetatel 

5 

cryst. diethyl ether/petroleum ether 40-60° 





mp 


79-81° 




+ 61.0* 


<C 2.0. 


CHC1 3 ) 


6 ppm 










Hz 






S.66 


d 


1H 


H-l 


J l,2 


3.9 






5.44 


d 


1H 


H-3' 


J 3' ,4' 


5.5 






5.39 


dd 


IH 


H-3 


J 2.3 


9.8 


/ 


J 3.4 9 - 8 


5.37 


dd 


1H 


H-4' 


J 3 1 ,4' 


5.5 


/ 


«J 4 . 5 . 5.5 


4.81 


dd 


IH 


H-2 


J 2.3 


9.8 


/ 


J 1.2 3 ' 9 



25 4.30-3.84 m 9H H-4. H-5, H-6(X2). H-1*(X2), 

H-5', H-6(X2) 



30 


3.29 


s 


3H 


-OMe 




2-20 


s 


3H 


-OAc 




2.12 


s 


3H 


-OAC 


35 












2.11 


s 


3H 


-OAc 




2*10 


s 


3H 


-OAC 


40 


2.08 


s 


3H 


-OAC 




2.07 


s 


3H 


-OAC 




1.45 


s 


3H 


-Me 



45 



El mass spectrum MW 650 

50 
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so 



25 



30 



35 



40 



45 



60 



55 



m/e 651 MH 



619 MH + -MeOH 
331 F + OAc 4 



w 303 OAcG OAc 2 
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Sucrose ethvl 4,6-orthoacetate hexaacetate f 4,6- 0- 
(l-ethoxvethylidene) -sucrose hexaacetatel 



cryst. diethyl ether - petroleum ether 40-60° 

10 

mp 93-95° [a] D + 59.2° (c 2.0, CHC1 3 ) 
1S X H NMR (CDC1 3 ) 





6 ppm 






Hz 




so 


5.64 


d 


1H 


H-1 J 12 3.8 






5.43 


d 


1H 


H-3' J 3(#4 , 5.6 




25 


5.38 


dd 


1H 


H-3 J 2#3 9.9 / J 3 


#4 




5.36 


dd 


1H 


H-4' J 31#4> 5.6/J 4l5 


. 5.6 




4.82 


dd 


1H 


H-2 J 2 3 9.9/J U2 


3.8 


30 


4.33-3.85 


m 


9H 


H-4, H-5, H-6(X2), H-1' 
H-5', H-6'(X2) 


(X2), 


35 


3.51 


s 


2H 


-OSH 2 CH 3 






2.20 


s 


3H 


-OAc 






2.12 


s 


3H 


-OAc 




40 


2.11 


s 


3H 


-OAc 






2.10 


s 


3H 


-OAC 




45 


2.08 
2.07 


s 
s 


3H 
3H 


-OAc 
-OAc 






1.46 


s 


3H 


- CH 3 




50 


1.26 


t 


3H 


-OCH.C^ J ?# 





El mass spectrum MW 664 

55 
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m/e 665 MH + 

619 MH*-EtOH 



331 F^OAc, 
4 

317 OAcG + OAc 2 



Sucrose methyl 4 , 6-orthoben2oate hexaacetate 



Syrup 






ttt) D 


+ 40.8° (c 


2.0, CHC1 3 ) 


X H NMR (CDC1 3 ) 










6 ppm 










Hz 


7.52-7.28 


m 


5H 


Ph 






5.71 


d 


1H 


H-l 


J 1.2 


3.9 


5.51 


dd 


1H 


H-3 


J 2.3 


10.0 / J, „ 9 
3,4 


5.44 


d 


1H 


H-3' 


J 3' .4' 


5.6 


5.37 


dd 


1H 


H-4' 


J 3« .4' 


5.6/J 4 , 5 , 5.7 


4.91 


dd 


1H 


H-2 


J 1.2 


3.9/J 2 3 10.0 


4.08 


dd 


1H 


H-4 


J 3,4 


9.8/J. . 9.4 
4,5 


4.04-4.30 


m 


8H 


H-5. 


H-6(X2). H-1'(X2), H-5' 








H-6' (X2) 




3.06 


s 


3H 


-OCH 


3 




2.17 


s 


3H 


-OAc 
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2.12 


s 


3H 


-OAc 


2.11 


8 


3H 


-OAc 


2.10 


S 


3H 


-OAc 


2 .09 


S 


3H 


-OAC 


2.02 


6 


3H 


-OAc 


m/e 


681 


MH + -MeOH 
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El mass spectrum MW712 

75 



365 0BzG + 0AC 2 

20 331 F^OAc. 

4 



25 

Example 5 



Cleavage of orthoesters 

30 

The procedure of Example 1 was carried out. Then, instead of the procedure of Example 2, the 
following method was used for the cleavage step:- 

Once orthoester formation was complete, addition of 10% by volume of water (8ME based on sucrose) 
to the DMF solution, without neutralisation of the p-toluene sulphonic acid, gave a pH of 5.5. Cleavage of 
35 the orthoester occurred cleanly under these conditions but required at least 1 hour, allowing a noticeable 
amount of sucrose to be regenerated. By increasing the concentration of acid from the original 4 up to 
6mg/g sucrose, the cleavage time was reduced to approximately 20 minutes and considerably less sucrose 
was regenerated (see Table 1). When the added water was halved to 5% (4ME), cleavage was almost as 
rapid but acetate migration was slower. 



45 



so 



< 

55 
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TABLE 1 

6 Effect of acid and water concentration on the rate of 
orthoester cleavage in DMT solution 

10 

TsOH used water added time within which 

(rag/g sucrose) (ME) cleavage was completed 

75 

(rain) 



20 



26 



4 
6 
6 



8 
8 
4 



70 
20 
25 



30 

Example 6 



Acetate migration in DMF 

35 

[n a modification of the method of Example 2, t-butylamine was used instead of pyridine to effect the 
acetate migration. Addition of 2.5% by volume to the wet DMF solution raised the pH to approximately 9. 
Under these conditions, acetate migration was complete within 1 hour, when HPLC indicated 87% sucrose 
6-acetate, 3% sucrose 4-acetate and 10% sucrose to be present (See Table 2). Reduction of the t- 
40 butylamine to 1.25%, or of the water to 5%, slowed the migration considerably, allowing a build up in the 
sucrose concentration. When migration was complete, the solution was concentrated under vacuum to a 
viscous syrup from which most of the DMF was removed by co-evaporation with toluene. 



45 



so 



55 
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TO 



75 



20 



TABLE 2 

Effect of t-butvlamine and water concentration on the 
rate of acetate migration 



t-BuNH 2 
\ bv vol 



1.25 



2.5 5 



25 2.5 10 



S = sucros 
6-acetate 

30 







Carbohydrate 




Time after 


Composition 


H20 


addition of 




% by HPLC 


* bv vol 


t-BuWHgfmin) 


S4A 


S6A 


S 




0 


31.6 


56.4 


12.0 




30 


25.0 


62.8 


12.2 


5 


120 


10.1 


76.8 


13.0 




180 


6.4 


80.2 


13.3 






31.3 


56.9 


11.8 




30 


18.5 


67.5 


14.0 


5 


60 


9.2 


75.3 


15.5 




135 


3.2 


80.6 


16.1 




0 


37.5 


52.5 


9.9 


10 


30 


13.4 


76.2 


10.4 




60 


2.1 


86.9 


11.0 


S4A = 


sucrose 4-acetate, 


S6A 


= sucrose 



Example 7 



Preparation of Sucrose 6-acetate 

The procedures of Examples 5 and 6 were combined as follows: 
40 A stirred suspension of sucrose (50g) in DMF (200ml) was treated with trimethyl orthoacetate (21ml: 
1.1 ME) and p-toluene sulphonic acid (300mg) at 20* C. After 2.5 hours, water (20ml: 8ME) was added to the 
clear solution. After a further 20 min., t-butylamine (5ml) was added. Stirring was continued for a further 1 
hour before the mixture was concentrated under vacuum. DMF was removed by repeated co-evaporation 
with toluene (2 x 200ml, approximately) to leave crude sucrose 6-acetate as a thick colourless syrup. 
45 Yield approximately 83g (still containing 25% DMF). 

Approximate carbohydrate composition: sucrose 6-acetate; 87%, sucrose 4-acetate; 3%, sucrose; 10%. 

The whole sequence was monitored by HPLC using a Zorbax NH 2 column, etuting with aqueous 
acetonitrile (85% v/v) at 1.5ml/min and using 2 ul injections of neat reaction mixture. 



Example 8 



Preparation of 100 g batches of sucrose 6-acetate In DMF 

Five (100g) batches of sucrose 6-acetate were produced using the following method of preparation. 
Sucrose (100g; icing sugar dried in vacuum oven for 24 hours at 60* C), trimethyl orthoacetate (48ml, 
1.25 ME) and p-toluene sulphonic acid (600mg) were suspended in DMF (400ml) and the mixture was 
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stirred at room temperature (20-22 *C) for 3 hours. The progress of the reaction was monitored by HPLC. 

The reaction mixture became clear after 1.25 hours. At that point the first sample for HPLC was taken out 

The first stage of the reaction was considered complete when consecutive traces were found to be 

indistinguishable. * 
s At this stage water (40ml, 8ME) was added to the reaction mixture at room temperature to cleave the 

4,6-orthoacetate ring. According to HPLC the cleavage of orthoacetate ring to a mixture of sucrose 4- and 6- 

acetates was complete in approximately 1 hour. 

In order to migrate the 4-acetate to the 6-position. tert-butylamine (10 ml) was added and the reaction 

mixture stirred at ambient temperature for 1.25 hours. 
70 when HPLC indicated that no further migration was taking place the reaction mixture was concentrated 

to a syrup under reduced pressure at 800* - 85* C. 

Average analysis of product: 



weight 154g; 



20 carbohydrate composition by HPLC 



84% 
4% 
12% 



30 

residual solvents: 



24% 
0,1% 
1.0% 
1.5% 



45 The product couid be used for chlorination to produce sucraiose as in Example 3 above. 

A sample of sucrose 6-acetate was purified by crystallisation from methanol to give mp 94-96*; 
W„ + 60.3* (c2.0\H 2 O) 
13 CNMR(DMSO-d 6 )ppm 



sucrose 6-acetate 
sucrose 4-acetate 
sucrose 



/ DMF 



methanol 



toluene 

40 

water 
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Sucrose 6-acetate (carbon atom) Sucrose 

5 



30 



170. 5 


-C0-CH 3 




103. 9 


V - 


104. 4 


91. 5 


1 


92. 4 


82. 8 


5' - 


82. 8 


77. 0 


3' - 


77. 4 


74. 6 


4' - 


74. 7 


72. 8 


3- 


73. 3 


71. 6 


2- 


72. 0 


70. 3* 


5- 


73. 3* 


70. 0 


4- 


70. 2 


63. 9* 


6- 


60. 9* 


62. 7 


6' - 


62. 6 


62. 3 


1' - 


62. 4 


20. 8 
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45 Claims 

1. A sucrose alky! 4, 6-orthoacyIate. 

2. A compound according to claim 1 of the general formula 

so 
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70 




15 where R 1 represents an alkyl group, and R 2 represents an alkyl or aryl group. 

3. A compound according to claim 1 or claim 2 selected from sucrose methyl 4,6-orthoacetate, sucrose 
ethyl 4,6-orthoacetate, sucrose methyl 4,6-orthobutyrate and sucrose methyl 4,6-orthobenzoate. 

20 4. A method of preparing a sucrose aikyl 4,6-orthoacylate comprising reacting sucrose in solution or 
suspension in an inert organic solvent with a trialkyl orthoacylate in the presence of an acid catalyst 

5. A process for the preparation of a sucrose 6-acylate comprising the steps of subjecting a sucrose alkyl 
4, 6-orthoacylate according to claim 1 to mild aqueous acidic hydrolysis to provide a mixture of 4- and 

25 6- monoesters of sucrose and then treating the ester mixture with a base to convert the sucrose 4-ester 
into sucrose 6-ester. 

6. A process according to claim 5 for the preparation of a sucrose ester of the general formula II 
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conditions followed by treatment with a base. 

7. A process according to claim 5 or claim 6 In which the mild aqueous acidic treatment is effected in an 
inert polar organic solvent containing water in an excess over the amount theoretically required. 

8. A process according to any of claims 5 to 7, in which the base treatment is effected using a tertiary 
amine. 

9. A process according to claim 8 in which the base treatment is effected in the same solution used for 
the acid treatment 

10. A process for the preparation of sucralose, by reacting a sucrose 6-ester with a chlorinating agent 
capable of effecting selective chlorination at the 4-, 1\ and 6'- positions, optionally peresterffying the 
sucralose 6-ester so formed and deesterifying the sucralose ester before or after the separation from 
the reaction mixture, and recovering sucralose. characterised in that the formation of the sucrose 6- 
ester is effected by a process according to any of claims 5 to 9. 

Claims for the following Contracting State: ES 

1. A method of preparing a sucrose alkyl 4,6-orthoacylate comprising reacting sucrose in solution or 
suspension in an inert organic solvent with a triaikyl orthoacylate in the presence of an acid catalyst. 

2. A process for the preparation of a sucrose 6-acylate comprising the steps of subjecting a sucrose alkyl 
4, 6-orthoacylate according to claim 1 to mild aqueous acidic hydrolysis to provide a mixture of 4- and 
6- monoesters of sucrose and then treating the ester mixture with a base to convert the sucrose 4-ester 
into sucrose 6- ester. 

a A process according to claim 2 for the preparation of a sucrose ester of the general formula II 




in which R 2 represents an alkyl or aryl group, by treatment of an orthoester of the general formula I 




in which R 1 represents an alkyl group and R 2 is as defined for formula II, under mild aqueous acidic 
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conditions followed by treatment with a base. 

4. A process according to claim 2 or claim 3 in which the mild aqueous acidic treatment is effected in an 
inert polar organic solvent containing water in an excess over the amount theoretically required. 

5. A process according to any of claims 2 to 4, in which the base treatment is effected using a tertiary 
amine. 

6. A process according to claim 5 in which the base treatment is effected in the same solution used for 
the acid treatment. 

7. A process for the preparation of sucralose by reacting a sucrose 6-ester with a chlorinating agent 
capable of effecting selective chlorination at the 4-, V - and 6*- positions, optionally peresterifying the 
sucralose 6-ester so formed and deesterifying the sucralose ester before or after the separation from 
the reaction mixture, and recovering sucralose, characterised in that the formation of the sucrose 6- 
ester is effected by a process according to any of claims 2 to 6. 



Revendlcatlons 

1 . Saccharose-aikyl-4,6-orthoacylate. 

2. Compose selon la revendicaion 1 de formufe g£n£ra!e 




dans laquelie R 1 reprSserrte un groupement aikyle et R 2 reprdsente un groupement alkyle ou aryle. 

3. Compost selon la revendication 1 ou 2, choisi entre le saccharose-m^thyl-4 t 6-orthoacetate, fe 
saccharose-6thy(-4,6-orthoac6tate, le saccharose-methyM,6-orthobutyrate et ie saccharose-methyl-4,6- 
orthobenzoate. 

4. Proc£d£ de preparation d'un saccharose-alkyM,6-orthoacylate, consistant k faire r^agir du saccharose 
en solution ou en suspension dans un solvant organique inerte avec un orthoacylate de trialkyle en 
presence d'un catatyseur acide. 

5. ProcSde de preparation d'un saccharose-6-acylate comprenant les Stapes consistant k soumettre un 
saccharose-alkyl-4,6-orthoacyIate selon la revendication 1 a une hydrolyse acide aqueuse moderge 
pour former un melange des 4- et 6-monoesters de saccharose puis a traiter le melange d'esters par 
une base pour transformer le saccharose-4-ester en saccharose-6-ester. 

6- Proc^d^ selon la revendication 5 pour la preparation d'un ester de saccharose de formule g6n£rale II 
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5 



10 




dans laquelle R 2 represents un groupement alkyle ou aryle, par traitement d'un orthoester do formula 
generate I 

15 



20 



25 




dans laqueli© R 1 represente un groupement alkyle et R 2 est tel que defini pour la formule II, dans des 
conditions acides aqueuses mod^r^es, suivi d'un traitement par une base. 

30 

7. Process selon la revendication 5 ou 6, dans lequel le traitement acide aqueux modere est effectue 
dans un solvant organique polajre inerte contenant de I'eau en exces par rapport a la quantite 
theoriquement requise. 

as 8. Precede selon I'une queiconque des revendications 5 a 7, dans lequel le traitement par une base est 
effectue en utiiisant une amine tertiaire. 

9. ProcSde' selon la revendication 8, dans lequel le traitement par une base est effectue dans la solution 
m§me uttlisee pour le traitement acide. 

40 

10. Precede de preparation de sucralose, par reaction d'un saccharose-6-ester avec un agent de chloration 
pouvant effectuer une chloration selective aux positions 4, 1' et 6', par perestenfication facultative du 
sucralose-6-ester ainsi forme et desesterification de Tester de sucralose avant ou aprfcs separation 
d'avec le melange reactionnel, et recuperation du sucraiose, caracterise en ce que la formation du 

45 sucralose-6-ester est effectuee par un precede selon I'une queiconque des revendications 5 a 9. 

Revendication pour I'Etat contractant suivant ES 

1. Procede de preparation d'un saccharose-alkyl-4,6-orthoacylate, consistant a faire reagir du saccharose 
50 en solution ou en suspension dans un solvant organique inerte avec un orthoacylate de trialkyle en 

presence d'un catalyseur acide. 

2. Precede de preparation d'un saccharose-6-acylate comprenant les e tapes consistant a soumettre un 
saccharose-aIkyK,6-orthoacylate selon la revendication 1 a une hydrolyse acide aqueuse moderee 

55 pour former un melange des 4- et 6-monoesters de saccharose puis a traitor le melange d'esters par 
une base pour transformer le saccharose-4-ester en saccharose-6-ester. 

3. Precede selon la revendication 2, pour la preparation d'un ester de saccharose de formule generate II 
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HO'"" 



HO 




CH 2 OH 



(II) 



dans iaquelle R 2 represent© un groupement alkyle ou aryle, par traitement (fun orthoester de formule 
general© I 



dans iaquelie R 1 represent© un groupement alkyle et R 2 est tel que defini pour la formule H, dans des 
conditions acides aqueuses moderees, suivi d'un traitement par une base. 

4. Precede selon la revendicatlon 2 ou 3. dans lequel le traitement acide aqueux modSrtf est effectu§ 
dans un solvant organique polaire inerte contenant de Peau en excfcs par rapport k la quantity 
theoriquement requise. 

5. Proc6d6 selon Tune quelconque des revendications 2 k 4, dans lequel le traitement par une base est 
effectue* en utilisant une amine tertiafre. 

6. Proc6d6 selon fa revendication 5, dans lequel le traftement par une base est effectu4 dans la solution 
meme utilfs^e pour le traitement acide. 

7. Proc6d6 de preparation de sucralose, par reaction d'un saccharose-6-ester avec un agent de chloration 
pouvant effectuer une chloration selective aux positions 4, V et 6\ par peresterffication facultative du 
sucralose-6-ester ainsi forme et desest£rification de Tester de sucralose avant ou apres separation 
d'avec le melange r^actionnel, et recuperation du sucralose, caracterise en ce que la formation du 
sucralose-6-ester est effective par un precede selon Tune quelconque des revendications 2 k 6. 



Anspriiche 

1. Sn Saccharose-alkyl-4,6-orthoacylat 

2. Verbindung nach Anspruch 1, welche die allgemeine Formel 
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besitzt, in welcher R 1 eine Alkylgruppe bedeutet und R 2 eine Alkyl- oder Arylgruppe darsteltt 

a Verbindung nach Anspruch 1 Oder Anspruch 2, welch© aus Saccharose-methyl-4.6-orthoacetat, 
Saccharose-Sthyl -4,6-orthoacetat, Saccharose-methyi-4,6-orthobutyrat und Saccharose-methyl^e-orth- 
obenzoat ausgewahK ist 

4. Verfahren zum Herstellen eines Saccharose-alkyI -4,6-orthoacylats, bei welchem Saccharose in einem 
inerten organischen Losungsmittel gelost oder suspendiert in Anwesenheit eines SSurekatalysators mit 
einem Trialkyl -orthoacylat umgesetzt wird. 

5. Verfahren zum Herstellen eines Saccharose-6-acylats, bei welchem ein Saccharose-alkyl-4,6-orthoacy- 
lat der in Anspruch 1 beanspruchten Art einer schwachen Hydrolyse in wSsseriger Saure unterworfen 
und in ein Gemisch des 4-Monoesters und des 6-Monoesters von Saccharose GbergefOhrt wird und 
anschlieflend das Estergemisch mit einer Base behandelt wird, urn den Saccharose-4-ester in 
Saccharose-6 -ester OberzufOhren. 

6. Verfahren nach Anspruch 5 zum Herstellen eines Saccharoseesters der allgemeinen Formel II 




in welcher R 2 eine Alkyl- oder Arylgruppe bedeutet, durch Behandeln eines Orthoesters der allgemei- 
nen Formel I 
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OH 




CH 2 OH 



■CH 2 OH 



(I) 



HO 



HO* 



OH 



in welcher R 1 eine Alkyigruppe bedeutet und R 2 die fOr Forme! tl angegebene Bedeutung besitzt, unter 
schwach sauren wasserigen Bedingungen und anschlieflendes Behandeln mit einer Base. 

7. Verfahren nach Anspruch 5 und Anspruch 6, bei welchem die Behandlung mit schwacher wasseriger 
SSure in einem inerten, polaren organischen LQsungsmittel vorgenommen wird, welches Wasser im 
OberschuB Uber die theoretisch erforderiiche Menge enthSlt. 

a. Verfahren nach irgendeinem der AnsprQche 5 bis 7, bei welchem die Behandlung mit der Base unter 
Verwendung eines tertiSren Amins vorgenommen wird. 

9- Verfahren nach Anspruch 8, bei welchem die Behandlung mit der Base in der glelchen LSsung 
vorgenommen wird wie sie fUr die Behandlung mit der Saure verwendet wurde. 

10. Verfahren zum Hersteilen von Sucralose durch Umsetzen eines Saccharose-6-esters mit einem zu einer 
seiektiven Chlorierung in 4-, 1'- und 6'-Stellung befShigten Chlorierungsmittel, durch gegebenenfalls 
vorzunehmendes Perverestem des so hergesteilten Sucralose-6-esters und Abspalten der Estergruppe 
aus dem Sucraloseester vor oder nach dem Abtrennen aus dem Reaktionsgemisch und Gewinnen der 
Sucralose, dadurch gekennzeichnet, dafl der Saccharose-6 -ester nach einem Verfahren gemSfi 
irgendeinem der AnsprOche 5 bis 9 hergestelit wird. 

PatentansprGche fOr folgenden Vertragsstaat: ES 

1. Verfahren zum Hersteilen eines Saccharose-alky! -4,6-orthoacylats, bei welchem Saccharose in einem 
inerten organischen L5sungsmittel gelSst Oder suspendiert in Anwesenheit eines Saurekatalysators mit 
einem Trialkyl -orthoacylat umgesetzt wird. 

2. Verfahren zum Hersteilen eines Saccharose-6-acylats, bei welchem efn Saccharose-alkyI-4,6-orthoacy- 
iat der in Anspruch 1 angegebenen Art einer schwachen Hydrolyse in wasseriger SSure unterworfen 
und in ein Gemisch des 4-Monoesters und des 6-Monoesters von Saccharose flbergefOhrt wird und 
anschliefend das Estergemisch mit einer Base behandeit wird, urn den Saccharose-4-ester in 
Saccharose-6-ester QberzufQhren. 

3. Verfahren nach Anspruch 2 zum Hersteilen eines Saccharoseesters der allgemeinen Formel li 
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in welcher Ft 2 eine Alkyl- Oder Arylgruppe bedeutet, durch Behandeln eines Orthoesters der allgemei- 
nen Forme! I 




in welcher R 1 eine Alkylgruppe bedeutet und R 2 die fUr Fbrmel H angegebene Bedeutung besitzt, unter 
schwach sauren wasserigen Bedingungen und anschlieflendes Behandeln mit einer Base. 

Verfahren nach Anspruch 2 Oder Anspruch 3, bei welchem die Behandlung mit schwacher wSsseriger 
SSure in einem inerten, polaren organischen Losungsmittel vorgenommen wird, welches Wasser im 
OberschuB Uber die theoretisch erforderliche Menge enthMIt 

Verfahren nach irgendeinem der AnsprOche 2 bis 4, bei welchem die Behandlung mit der Base unter 
Verwendung eines tertiaren Amins vorgenommen wird. 

Verfahren nach Anspruch 5, bei welchem die Behandlung mit der Base in der gleichen LQsung 
vorgenommen wird wie sie fOr die Behandlung mit der SSure verwendet wurde. 

Verfahren zum Herstellen von Sucralose durch Umsetzen eines Saccharose-6-esters mit einem zu einer 
selektiven Chlorierung in 4-, V- und B'-Stellung befahigten Chlorierungsmittel, durch gegebenenfalls 
vorzunehmendes Perverestem des so hergesteltten Sucralose-6-esters und Abspalten der Estergruppe 
aus dem Sucraloseester vor oder nach dem Abtrennen aus dem Reakbonsgemisch und durch 
Gewinnen der Sucralose, dadurch gekennzeichnet dafl der Saccharose-6-ester nach einem Verfahren 
gem§0 irgendeinem der AnsprOche 2 bis 6 hergestelft wird. 
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